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® Detection of tumor-associated markers in biological fluids. 

2f® The invention is an improved immunoassay 
method for detection of cryptic tumor-associated 

^(CTA) antigens in biological fluids. Particularly, the 
invention Is an immunoassay method for detection of 
CIA antigens which Incorporates sample digestion 

^with neuraminidase to remove sialic acid and free 

^the tumor-associated epitopes for reaction with anti- 

^ bodies in the Immunoassay. 
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DETECTION OF TUMOR-ASSOCIATED MARKERS IN BIOLOGICAL FLUIDS 



BACKGROUND OF THE INVENTION 



The invention relates to an improved im- 5 
munoassay method for detection of cryptic tumor- 
associated (OTA) antigens In biological fluids. Par- 
ticuiariy, the invention is an immunoassay method 
for detection of CTA antigens in body fluids which 
incorporates sample digestion with neuraminidase io 
to unmask tumor-associated epitopes prior to test- 
ing for the CTA antigens. 

Diagnostic immunoassays for tumor-associated 
antigens are well known in the art. For example, 
immunoassays are Icommercially available for de- is 
tection of various tumor-associated antigens such 
as carcinoembryonic antigen (CEA). alpha- 
fetoprotein (AFP), CA125, CA19-9 and CA15-3. 
These - immunoassays detect the presence of 
tumor-associated antigens in biological fluids such 20 
as serum, plasma or urine. 

One problem associated with the presently 
available assays is that they do not detect tumor- 
associated antigens at very early stages of disease. 
Another problem is that many of the Immunoas- 25 
says are not sensitive or specific enough to detect 
a particular antigen in ail samplesTherefore, many 
of the available assays are used only for monitoring 
levels of particular antigens in known cancer pa- 
tients as a patient management tool or for research 30 
use. It is therefore highly desirable to develop new 
assay procedures which will detect tumor-asso- 
ciated antigens at an earlier stage of disease and 
to Increase specificity and sensitivity of these im- 
munoassays. 35 

In U.S. Patent No. 4.116.776 to Daibow et al. it 
is taught that malignant neoplastic ceils synthesize 
and secrete human chorionic gonadotropin (hCG) 
Into the circulatory system where the glycoprotein 
hormone is collected or adsorbed by the host' s 4o 
lymphocytes. Daibow et al. state that the prior art 
tested the wrong fraction of blood, i.e.. serum in- 
stead of lymphocytes and was not sufficiently sen- 
sitive. Daibow et al. disclose an improved method 
for detection of hCG in which white blood cells are 45 
isolated from blood samples and pretreated with 
neuraminidase followed by testing for the presence 
of hCG. 

Similarly, in PCT Patent Application No. WO 
87/01392 to Coulter Corporation, it is disclosed that so 
detection of human carcinoma tumor antigens in a 
pathological sample can be enhanced by removing 
sialic acid from the antigen' s determinant site 
using neuraminidase. As in the Daibow et al. pat- 
ent. Coulter teaches treatment of a cell or tissue 



preparation with neuraminidase prior to assay for 
presence of tumor antigens. 

SUiVliVIARY OF THE INVENTION 



The present invention is an improved method 
of detection of cryptic tumor-associated (CTA) anti- 
gens in body fluids such as serum, plasma, pleural 
effusion, sputum, urine, nipple discharge or fe- 
ces. The method incorporates neuraminidase treat- 
ment of the sample without any necessity for prior 
preparation of cells. The neuraminidase treatment 
removes sialic acid to unmask CTA epitopes and 
frees the CTA antigens for reaction with antibody 
reagents resulting in a more sensitive and specific 
immunoassay. 



DETAILED DESCRIPTION OF THE INVENTION 



Brief Description of the Hgures. 

Rgure 1 shows results of testing of docu- 
mented normal human serum and blood donors 
using the CTA antigen assay of Example 1 ; 

Figure 2 shows results of testing of blood 
donors, benign breast disease, early breast cancer 
and Stage IV breast cancer sera using the CTA 
antigen assay of Example 1 ; 

Figure 3 illustrates a comparison of the CTA 
assay of Example 1 against a commercially avail* 
able assay; 

Figure 4 shows a comparison of the CTA 
assay of Example 2 against a commercially avail- 
able assay for a documented normal population; 

Rgure 5 shows a comparison of the CTA 
assay of Example 2 against a commercially avail- 
able assay for another nonmal population; and 

Figure 6 shows a comparison of the CTA 
assay of Example 2 against a commercially avail- 
able assay for Stage IV breast cancer sera. 

In the improved method for detection of CTA 
antigens, body fluid samples such as serum, plas- 
ma, whole blood, urine or pleural effusions are 
treated with neuraminidase in order to expose CTA 
antigens. As used herein, "cryptic tumor-associated 
antigens" or "CTA antigens" shall mean any 
tumor-associated antigen which is hindered or pre- 
vented from reacting fully with antibodies specific 
for the antigens due to Interference with sialic acid 
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which may be attached to the CTA antigens or 
located In close spatial proximity to specific CTA 
epitopes so as to interfere with binding of the 
antigens by certain antibodies. Once the sialic acid 
is removed by neuraminidase treatment, the CTA 
antigens are free to react with antibodies in an 
Immunoassay procedure. The assay can be a ho- 
mologous or a heterologous format, that is, the 
same or different antibodies may be used on the 
solid phase and labelled phase to detect the tumor- 
associated antigen. Further, the assay can be con- 
figured as direct or competitive formats and the 
assay can be a one-step assay or may preferably 
be accomplished in two or more steps. 

In one assay format, an antibody (polyclonal or 
monoclonal) specific for a tumor-associated antigen 
is adsorbed or covalently bound onto a solid phase 
such as polystyrene beads, microparticles, wells, 
strips, plates or other suitable plastic or paper solid 
supports which are well known to those sl<llled in 
the art. The solid phase antibody is referred to 
herein as the anchor antibody. In a first incubation, 
the anchor antibody Is used to bind a specific 
tumor-associated antigen from a body fluid sample. 
The sample can be treated with neuraminidase 
simultaneously with the first incubation. For exam- 
ple, the sample Is added to the anchor antibody 
and treated with neuraminidase in a first step. 
Alternatively, the sample is pretreated with 
neuraminidase prior to Incubation with the anchor 
antibody. 

Next, any antigen In the sample which Is not 
bound by the anchor antibody and any residual 
serum components and neuraminidase are re- 
moved by washing. Then the tumor-associated 
antigen in the sample is reacted In a second in- 
cubation with a labelled probe antibody which may 
be the same or different from the anchor antibody. 
Labels which are useful in the assay include en- 
zymes, radioisotopes and fluorescent labels and 
any other chemical or biological entity which will 
produce a detectable signal and are well known to 
those skilled in the art. Preferably, the labelled 
probe is an antibody-enzyme conjugate such as 
antibody-horseradish peroxidase. 

Unbound labelled probe antibody is removed 
by washing, and then the label is detected in the 
solid phase as a measure of the presence or 
amount of the tumor-associated antigen. If an en- 
zyme is used as the label, a substrate is added 
which forms a colored product in the presence of 
the enzyme label. For example, if horseradish per- 
oxidase is used, o-phenylenedlamine is added as a 
substrate to form a colored product which can be 
measured visually or by spectrophotometrtc deter- 
mination at an absorbance of 492 nm. 

In a second assay format, ia labelled antibody 
specific for a tumor-associated antigen is mixed 



with a body fluid sample suspected of containing a 
tumor-associated antigen. The sample is pretreated 
with neuraminidase or treated simultaneously with 
neuraminidase and the labelled antibody in the first 

5 incubation. After incubation, a solid phase such as 
microparticles coated with a tumor-associated anti- 
gen Is added to the neuraminidase-treated mixture 
in order to digest the antigen on the solid phase so 
that any labelled antibody not bound by the sample 

10 can be bound to the solid phase antigen. The 
neuraminidase treatment of the solid phase antigen 
is critical to the assay because digestion of the 
solid phase antigen increases Immunoreactivlty of 
the antigen with the labelled antibody. The solid 

15 phase is then separated from the other compo- 
nents of the assay as by centrifugation. washing, 
• filtration or a combination of these in order to 
remove any sample antigen-labelled antibody com- 
plexes, leaving only solid phase-bound labelled 

20 antibody . Next, a substrate for the label Is added 
to the solid phase; to produce a detectable signal 
such as fluorescence or color. The more sample 
antigen-antibody complex formed, the lower the- 
amount of labelled antibody bound to the solid 

25 phase and the lower the color or fluorescence 
formed in the reaction. 

The neuraminidase used to treat the sample 
may be from any source well known in the art. A 
preferred source of neuraminidase is obtained from 

30 Clostridium . perfringens such as C. perfringens • 
Type X from Sigma Chemical.. St. LouTs, Missouri. 

The following examples illustrate the present 
invention. 

35 

EXAMPLE 1 



This example describes a cryptic tumor-asso- 
40 ciated antigen assay utilizing neuraminidase treat- 
ment of the sample. 



P''eparation of Monoclonal Antibodies to Cryptic 
46 Tumor-Associated Antigen — — 

A mucin glycoprotein Immunogen was isolated 
and purified by S400 polyacrylamide gel perme- 
ation chromatography and high performance liquid 

50 chromatography (HPLC) from the ascites fluid of a 
pool of several cancer patients manifesting a vari- 
ety of cancer types. The purified mucin 
glycoprotein was used to inject BALB/c mice three 
times using a RIBI adjuvant, RIBl Immunochem 

55 Research, Inc. , Hamilton, Montana, with a final 
intravenous boost with neuraminidase-treated 
glycoprotein. The mice were sacrificed and spleens 
removed for fusion with myeloma cells such as 
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SPZ'O.The hybridoma cells were cultured in hypox- 
anthine aminoptern thymidene (HAT) medium, and 
hybrids were screened against the purified 
glycoprotein and neuraminldase-treated 
glycoprotein, red blood cell ghosts, white biood 
cells and a meconium glycosphingolipid prepara- 
tion. The antibody so obtained, designated Abbott 
Laboratories 85/34. was determined to be a mouse 
IgM monoclonal antibody. This antibody was reac- 
tive with Paragloboside (PG) (Gal^1 4-GlcNAcjS1, 

3- Gali31. 4-GIC/31.1 Ceramide) and with mucinous 
glycoproteins prepared from ascitic fluids. Reaction 
with desiaiylated sialosyl a (2,3) lacto-N-norhex- 
aosylceramide and sialosyl a(2,3) lacto-N-isooc- 
taosylceramide suggested specificity for the GaliSI, 

4- GlcNAc/81. R sequence similar to the I or i anti- 
gen determinants. 

The above antibody has been described in J. 
Cell. BioL . Abstracts of 16th Annual Meetings, 
U.C.L.A. Symposia on Molecular & Cellular Biology. 
Supp, IID. p 157(March 29 • May 1. 1987). An- 
other similar antibody has been described by 
Young, et al.. J. Biol. Chem. . 256 (21); 10967-1 0972 
(1981). It is believed that any antibody having simi- 
lar specificity to the antibodies described above 
which are specific for the N-acetyllactosamine fam- 
ily of oligosaccharides will work as well. The 85/34 
antibody was used as an anchor antibody for the 
cryptic tumor-associated antigen assay. 

B. Preparation of F36/22 Antibody/Enzyme Con- 
Jugate. 

A monoclonal antibody designated F36/22 was 
conjugated to horseradish peroxidase by the 
periodate method of Nakane and Pierce, 
Histochem. Cytochem. . 22:1084-1091 (1974). The 
F36/22 antibody was obtained from Health Re- 
search. Inc.. Roswell Park Division, Buffalo, New 
York, and is described in detail in Croghan et al.. 
Cancer Research . 43:4980-4988 (1983); Cancer 
Research . 43:1741-1747 (1983); and Canadian pat- 
ent No. 1,215,331 Issued on December 16. 1986. 
Incorporated by reference herein. The antibody 
produced by the F36/22 hybridoma cell line is 
available through the American Type Culture Col- 
lection. Rockville. Maryland under ATCC Number 
HB8215. 



^- Cryptic Tumor-Associated Antigen Assay Proce- 
dure. . 

0.1 ml of the 85/34 antibody, (10-30 ug/ml in 
lOmM Tris. pH 7.4) was coated by passive adsorp- 
tion at 37 'C for one hour onto welts of plastic 
microtiter plates (Immulon It available from 



Dynatech. Inc., Alexandria, Virginia). Unbound anti- 
body Is removed by aspiration and washing with 
distilled water. The coated wells were then over- 
coated by addition of 2% bovine serum albumin 

5 (BSA) in phosphate buffered saline (PBS). Next. 50 
ui of a'dltuent buffer containing 0.05% BSA in PBS 
plus thimerisol, gentamycin. and 0.5 mg/ml 
taurodeoxycholate TDC-sodlum salt. Sigma Chemi- 
cal Company. St. Louis. Missouri) were added to 

w each well. 

10 ul of patient' s serum is then added to each 
well,, followed by addition of 50 ul of the diluent 
containing 100 mU/ml neuraminidase (C. perfrin- 
gens , Type X, Sigma Chemical Co.). One unit of 

1$ neuraminidase is defined as that amount liberating 
1 .0 micromole N-acetyl neuraminic acid per minute 
at pH 5.0 at 37' C using the manufacturer-indicated 
substrate. The coated wells are incubated with the 
serum, buffer and neuraminidase for 1 hour at 

20 37 'C. Unbound serum components are removed 
from the wells by aspiration and washing with dis- 
tilled water. 

0 .1 ml of an approximately 100 ng/ml solution 
of F36/22 antibody/HRPO conjugate (diluted with 

2S 20% fetal calf serum, 0.1 M Tris buffer. 0.1 5M 
NaCI, and Gentamycin) is added to the wells and 
incubated at 37' C for one hour. Unbound con- 
iugate is removed by washing ten times with dis- 
tilled water. Next, an o-phenylenedtamine.2Hci 

30 (OPD) substrate is added and incubated for twenty 
* minutes in the dark, which forms a yellow product 
in the presence of the enzyme, followed by addi- 
tion of 1 N H2S04 to stop the reaction. The sample 
reaction is read on a spectrophotometer at 492 

35 O.D. 



EXAMPLE 2 



This example illustrates a competitive assay 
approach for cryptic tumor-associated antigens uti- 
lizing treatment of the sample with neuraminidase 
to free the cryptic tumor-associated antigens for 
45 reaction. 



A. Preparation of 85/34 Antibody-Alkaline 
Phosphatase Conjugate. 

50 

An 85/34 antibody-alkaline phosphatase con- 
Jugate was made as follows: 

2 ml of 50 mM NaiOc is prepared by adding 
21.4 mg NalO* plus 2 ml of 0.01 M NaeCos. pH 
55 9.5. Equal volumes of periodate solution and al- 
kaline phosphatase (10 mg/mt), i.e.. 300 ul alkaline 
phosphatase and 300 ul periodate. are added to- 
gether and incubated at room temperature for 2 



4 
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hours. A 9 ml Q 25 Column, Pharmacia Biotechnol- 
ogy Products, PIscataway, New Jersey, Is equili- 
brated with 0.01 M NaaCOa. pH 9.5. The activated 
alkaline phosphatase Is then passed over the col- 
umn and approximately 1 ml fractions are collected 
and read at 280 nm for collection of the first 
fraction at this reading. 

The concentration of the activated alkaline 
phosphatase enzyme is adjusted to 1 mg/ml using 
0.01 M NaaCO*. assuming an extinction coefficient 
of one. Next, 1 M MgCl2 and 0.1 M ZnCb are 
added to a final concentration of 1 mM and 0.1 
mM. respectively. 

The activated alkaline phosphatase enzyme is 
conjugated to the 85/34 antibody described in Ex- 
ample 1 using a molar ratio of 1:1. The antibody 
and enzyme are incubated together for 4 to 6 
hours at room temperature in the dark. Next. 10 mg 
NaBHi and 2 ml 0.01 M NaCOa (pH 9.5) are added. 
35 ul of NaBH* solution is then added for each ml 
of reaction solution.This is incubated overnight at 
4*C. Next, a volume of acetone equal to 1/10 of 
the NaBH4 volume is added. Finally, the conjugate 
Is diluted with a diluent comprising 0.1 M Tris, 0.5 
M NaCI, 20% calf serum and 3% Triton to bring 
the antibody concentration to 100 ug/ml. Another 
diluent which also works well is 12 mg/ml BSA in 
PBS. pH 7.4. The antibody-alkaline phosphatase 
conjugate is stored at -20* C 



8. Preparation of MIcropartlcles. 

A 2.5% solution of latex microparticles (0.21 
microns, commercially available from Seradyn. In- 
dianapolis, Indiana) was made by diluting 41.66 ml 
microparticles in 458.34 ml distilled water. The 
microparticles were prewashed in an ion exchange 
media using a monosized mixed bed resin by 
mixing the diluted microparticles and the resin at a 
2:1 ratio (500 ml particles:250 g resin). The 
particle/ resin mixture is rotated at room tempera- 
ture for 1 hour and then filtered through a coarse 
scintered glass funnel. The resin is then washed 
with distilled water 2-3 times but with no more than 
400 ml water. The particles are then centrifuged at 
10.000 rpm for 20 minutes, the supernatant poured 
off and the particles resuspended in distilled water 
to a final volume of 500 ml. 

1 ml of the prewashed 2.5% microparticles Is 
mixed at room temperature with 1 ml of 0,2 mg/ml 
carbodiimide (EDAC) (0.1 g EDAC, Sigma Chemi- 
cal Co., St. Louis, Missouri, in 50 ml MES buffer 
described below) and 2 ml 5 mM MES buffer. The 
MES buffer is made by mixing 0.8 g of 5 mM MES. 
Sigma Chemical, with 800 ml distilled water and 
adjusting the pH to 4.75 with 6N NaOH. 



C. Antigen-Coating of Microparticles 

The microparticle mixture is vortexed for 10 
seconds, and then a 1:5 dilution of a DU145 anti- 

5 gen preparation (S300 gel permeation 
chromatography-purified fraction obtained from cul- 
. ture media) in PBS is added. The DU145 cell line 
is available from the American Type Culture Col- 
lection, Rockvllle. Maryland under ATCC# HTB-81 E 

10 and is a human prostate carcinoma, metastasis to 
brain, described in detail in Internatl. J. Cancer . 
21^:274-281 (1978). This cell line Is grown in 90% 
Eagle's minimum essential medium with 10% fetal 
bovine serum. 

16 The microparticles plus DU145 antigen are vor- 
texed for 5 seconds at low speed and then rotated 
for 2 hours at room temperature followed by cen- 
trifugation at 10,000 rpm for 30 minutes. Next, the 
supernatant is carefully removed, taking care not to 

20 disturb the antigen-coated microparticle pellet, and 
the pellet Is washed with a PBS/Tween solution by 
adding 1 ml PBS/Tween and breaking up the pellet 
into a uniform suspension using a vortex and a 
pipette tip. This wash step is repeated five times 

25 and then the washed microparticles are pulled 
through a 25 g needle. The microparticles are then 
resuspended to 10 ml in PBS/Tween and cen- 
trifuged at 10,000 rpm for 20 minutes. 

The pellet is again washed in PBS/Tween as 

30 described above and centrifuged at 10,000 rpm for 
15 minutes. Next, the supernatant is removed with 
care not to disturb the pellet. Then the pellet Is 
washed by adding 1 ml of an overcoat buffer 
consisting of 50 mM Tris, 100 mM NaCI, 0.1% 

3S BSA, pM 8.0 and breaking up the pellet in a uni- 
form suspension using a vortex and a pipette tip. 
The overcoat buffer is added in increments of 1 ml 
up to 5 mis while continuing to mix the micropar- 
ticles with the pipette and vortexing. The mixture is 

40 brought up to 10 ml with PBS/Tween and stored 
overnight at 45' C. The microparticle mixture is 
centrifuged again at 10.000 rpm for 30 minutes, 
followed by another series of washing steps as 
outlined above. Finally, the washed microparticles 

45 are resuspended by adding 1 ml portions of 
PBS/Tween buffer while breaking up the pellet into 
a uniform suspension with a pipette and vortex and 
bringing the final volume to 10 ml. The coated 
microparticles are stored at 2-8' C. 

50 

D. Inhibition Assay for Cryptic Tumor-Associated 
Antigens. 

65 50 ul of a diluent* buffer containing Tris. 12.1 
g/L; EDTA, 0.336 g/L: NaCI, 29.22 g/L; BSA. 0.5 g/L 
and distilled water containing 250 mil/ml 
neuraminidase (C. perfringens. Type X. Sigma 
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Chemical Co.) Is added to 50 ul of a patient's 
serum sample (diluted 1:10 In diluent buffer) and 
incubated for 5 minutes. Next. 100 ul of the 85/'34 
antibody-alkaline phosphatase conjugate is added 
and incubated for 25 minutes, followed by addition 
of 80 ul of DU145 coated microparticles. The reac- 
tion solution is Incubated for 20 minutes at 34' C 
and then a methylylumbelliferone fluorophore sub- 
strate (MUP) which fluoresces in the presence of 
alkaline phosphatase is added. Fluorescence is 
measured at 448 nm. 

Qne instrument particularly useful in perform- 
ing the above-described assay and measuring the 
amount of fluorescence is the IMXTM instrument 
available from Abbott Laboratories, Abbott Park, 
Illinois. The amount of fluorescence is inversely 
proportional to the amount of cryptic tumor antigen 
in the sample, i.e., a tow amount of fluorescence is 
indicative of a high amount of antigen in the sam- 
ple and vice versa. 



EXAMPLE 3 



The following Rgures 1-6. illustrate the results 
of testing using the CTA assays described in Ex- 
amples 1 and 2. Specificaily, Figures 1, 2 and 3 
show results of testing using the Example 1 assay. 
The cutoff for all assays (Rgures 1 . 2 and 3) was 
established as the mean of the optical density 
(O.D.) at 490 nm plus two standard deviations from 
the mean, of the Blood Donors (Normal) population, 
i.e., 0.890 O.D. That cutoff was selected for optimal 
specificity of the assay. Figure 1 demonstrates that 
none of a group of documented normal human sera 
was positive by the CTA assay of Example 1, and 
that only 1 out ' of 45 normal blood donor sera 
tested positive. This positive sample was also bor- 
derline positive when tested by another commer- 
cially available research use assay (Centacor CA 
15-3. Centacor, Malvern, Pennsylvania). 

Figure 2 demonstrates testing of benign breast 
disease, early breast cancer and Stage IV breast 
cancer in human sera compared to the normal 
blood donor population shown in Figure 1. As can 
be seen in this figure, 3 of 29 benign breast dis- 
ease sera, 21 of 68 early breast cancer sera and 
72 of 93 Stage iV breast cancer sera tested posi- 
tive by the CTA assay. 

Figure 3 shows a head-to-head comparison of 
the CTA assay to the CA 15-3 assay. The 67 sera 
are from a documented specimen panel obtained 
from the University of Toronto Medical Center, To- 
ronto, Canada and the Wisconsin Clinical Cancer 
Center, Madison, Wisconsin. Normal women were 
documented by breast examination, family histories 
and normal menstrual cycles. The horizontal 



dashed line represents the cut-off (with a back- 
ground of 0.2 subtracted) separating persons with 
normal levels of the CTA marker from elevated 
levels associated with cancer, and is based on the 

5 mean plus two standard deviations of the blood 
donor population. The cutoff level chosen is greater 
than the mean plus three standard deviations of the 
documented FIG. 3 Normal Women population to 
enhance specificity. CA 15-3 negative specimens 

10 are indicated by circles, CA 15-3 positive speci- 
mens are indicated by triangles. As shown, none of 
the 26 documented normal samples werepositive 
by either the CTA assay or the CA 15-3 assay. 
However, the CA 15-3 assay showed 11 of 67 

15 blood donor samples to be positive, while the CTA 
assay showed only 1 of 67 of these samples to be 
positive. The CA 15-3 assay resulted in a positive 
result for 1 of 32 benign breast disease samples, 
while the CTA assay found none of these samples 

20 to be positive. Finally, the CA 15-3 assay found 8 
of 66 Stage I and II breast cancer samples to be 
positive and 49 of 92 Stage IV breast cancer sam- 
ples positive, while the CTA assay determined 1 1 
of 66 of the Stage I and II samples to be positive 

25 and 66 of 92 of the Stage IV samples to be 
positive. 

Rgures 4-6 show test results using the CTA 
assay of Example 2: Rgure 4 shows a comparison 
of the CTA assay of Example 2 with the CA 15-3 

30 assay. In testing 26 documented normal human 
sera (disease free) the CTA assay found only one 
sample to be positive, while the CA 15-3 assay 
found two positives. Testing on an additional nor- 
mal population (Figure 5) showed that the CTA 

35 assay and the CA 15-3 assay each detected 1 of 
25 samples as positive. For Stage IV breast cancer 
samples (Rgure 6), the CTA assay detected 17 of 
28 samples as positive, while the CA 15- 3 assay 
detected 16 of 28. 

40 The neuraminidase treatment of a sample in 
the assay for cryptic tumor antigens offers many 
advantages. First, antigens in a patient sample 
which previously could not be detected or could 
only be detected in insignificant amounts can now 

46 be detected due to unmasking of the antigen for 
reaction. Second, the antigens are freed up by the 
neuraminidase treatment for a more specific reac- 
tion with the antibody of choice in the assay. Third, 
the cryptic tumor antigen assay of the invention is 

50 more sensitive than previous assays as evidenced 
by greater detection of tumor-associated antigens 
In cancer patients than prior art assays. Fourth, the 
assay has a lower false positive rate than prior art 
assays. Finally, the assay is convenient and simple 

55 to perform. 

While specific examples have been given to 
illustrate the invention, it is to be understood that 
those skilled in the art will recognize variations 
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which come within the scope of the invention as 
claimed. For example, it is theorized that removal 
of sugar moieties from other tumor-associated anti- 
gens with enzymes appropriate for digestion of 
those sugar linkages may enhance detection of 
many other tumor-associated antigens. 



Claims 

1. A method for detection of cryptic tumor- 
associated antigens in body fluid samples compris- 
ing: 

a. treating a body fluid sample with 
neuraminidase to free up the cryptic tumor-asso- 
ciated antigens for reaction with an antibody spe- 
cific for the cryptic tumor-associated antigens: and 

b. testing the neuraminidase-treated sample 
by immunoassay for the cryptic tumor-associated 
antigens. 

2. The method of claim 1 wherein steps a. and 

b. are performed simultaneously. 

3. A method for detection of a cryptic tumor- 
associated antigen in a body fluid sample compris- 
ing: 

a. adsorbing an antibody specific for the 
cryptic tumor-associated antigen onto a solid 
phase; 

b. treating the sample with neuraminidase; 

c. adding the sample to the antibody-coated 
solid phase and incubating; 

d. washing the solid phase to remove any 
unreacted sample; 

e. adding a labelled antibody specitic for the 
cryptic tumor-associated antigen and incubating; 

f. washing the solid phase to remove any 
unreacted labelled antibody; and 

g. detecting the label as a measure of tiie 
presence or amount of tumor-associated antigen In 
the sample. 

4. The method of claim 3 wherein steps b. and 

c. are performed simultaneously 

5. The method of claim 3 wherein the solid 
phase antibody is a monoclonal antibody reactive 
witii Paragloboside (PQ) (GaJ/SI. 4-QlcNAciS1, 3- 
GaljSI. 4-Glc^i. 1 Ceramlde) and the N-acetyllac- 
tosamine family of oligosaccharides. 

6. The method of claim 3 wherein tiie labelled 
antibody is an F36/22 monoclonal antibody pro- 
duced by an F36/22 hybridoma cell line of the 
American Type Culture Collection, Rockvllle. Mary- 
land under ATCC Number HB 8215. 

7. A method for detecting a cryptic tumor- 
associated antigen in a body fluid sample compris- 
ing: 

a. treating the sample with neuraminidase; 



b. adding a labelled antibody to the sample, 
the antibody being specific for a tumor-associated 
antigen, and incubating; 

c. adding a solid phase coated with a tumor- 
s associated antigen to the sample and incubating; 

d. separating the solid phase from the liquid 
phase: and 

e. detecting the label on the solid phase as a 
measure of the presence or amount of tumor- 

10 associated antigen in the sample 

8. The method of claim 7 wherein steps a. and 
b. are performed simultaneously. 

9. The method of claim 7 wherein the labelled 
IS antibody is a monoclonal antibody reactive witii 

with Paragloboside (PQ) GaliSI, 4-GlcNAci31. 3- 
Gal/81, 4-Glc;31, 1 Ceramide) and the N-acetyllac- 
tosamine family of oligosaccharides. 

10. The method of claim 7 wherein tiie solid 
20 pahse antigen is a DU145 antigen preparation ob- 
tained from a DU145 cell line available from the 
American Type Culture Collection, Rockvllle. Mary- 
land under ATCC# HTB-81 E. 
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